[Abstract] Biofilms are the most common lifestyle of bacteria in both natural and human environments. The organized structure of these multicellular communities generally protects bacterial cells from external challenges, thereby enhancing their ability to survive treatment with antibiotics or disinfectants. For this reason, the search for new antibiofilm strategies is an active field of study. In 
[Background] It is becoming increasingly clear that subinhibitory doses of antimicrobials may have a regulatory effect on different phenotypes of the target microbes, including biofilm formation, metabolism or virulence. Therefore, studying the potential impact of a novel compound on the target cells at low-level concentrations should be a part of the development process. Indeed, a very effective antibacterial agent that triggers production of virulence factors or antibiotic resistance determinants may not be a good candidate for therapeutic application. On the other hand, considering the physiological differences between biofilm and planktonic cells, it seems logical that the effect of new antibiofilm agents should be analyzed on biofilm-forming cells. Here, we describe a protocol for the analysis of transcriptional responses of biofilm cells upon exposure to subinhibitory concentrations of 2 endolysins, phage-derived proteins that show great promise as biofilm removal agents. Thus, the transcriptome of endolysin-treated cells was compared to control cells by RNA-seq and differential expression of selected genes was later confirmed by RT-qPCR. 2. To obtain three biological replicates, pick 3 isolated colonies of S. aureus from the agar plate with a sterile plastic loop and inoculate into three 10-ml polystyrene tubes containing 2 ml of TSB medium.
3. Grow bacterial cultures overnight at 37 °C, with shaking at 250 rpm.
4. Dilute the overnight cultures to an OD 600 of 0.1 in TSBG medium (TSB supplemented with glucose), containing approximately 10 7 CFU/ml, and then make a 1:20 dilution in the same medium to prepare the inoculum for the biofilm assays. 7. Remove the planktonic phase from the wells and wash the biofilms twice each with 2 ml of PBS.
8. For each replicate, add 1 ml of NaPi buffer alone to two wells and 1 ml of NaPi containing 10.94 μg/ml (0.18 μM) of LysH5 to the other two wells.
9. Incubate in static for 30 min at 25 °C.
10. Remove supernatant.
11. Wash twice with PBS.
12. Harvest cells corresponding to the same biological replicate and treatment in 1 ml of RNA protect ® and 500 μl PBS by scraping with a pipette tip and transfer to a clean Eppendorf tube.
5
13. Process the samples according to the RNA protect ® manufacturer's instructions.
14. Store at -80 °C or proceed to RNA purification. 1. To achieve cell lysis, perform mechanical disruption of the cells with glass beads and phenol using FastPrep equipment.
2. After lysis, samples were centrifuged at 9,000 x g for 10 min at 4 °C.
3. Transfer the upper phase to a clean tube and add 500 μl chloroform and then centrifuge for 5 min at 9,000 x g and 4 °C. C. Computer analysis of the generated data (Figure 1) 1. Check the quality of the reads in FASTQ format with FastQC.
2. Download the reference genome in FASTA format (.fa or .fna), the protein 3. Run script "edge.pl" with arguments indicating the FASTQ files containing paired-end reads for each sample (-u and -v) as well as the three files mentioned above (-g, -p and -r) and the prefix for the output files names (-o). In a first step, EDGE-Pro will map the reads to the reference genome using program BowTie2 and create an alignment file as output (this file will be in 7 sequence alignment map or SAM format Please cite Figure 2 in the text.
Data analysis
For reproducibility, it is recommended to analyze three independent biological replicates (BR).
Statistical analysis of RNAseq data was performed as part of the differential gene expression analysis with the DESeq2 package, and only those genes with adjusted P-values < 0.05 were selected for further analysis. Regarding fold-change, we normally set the cut-off at 2-fold change (log 2 fold-change = 1). However, in this case all genes displaying significant changes based on the adjusted P-values were analyzed further. The small changes are probably due to the fact that only part of the biofilm population was exposed to the antimicrobial. In addition to confirming the genes under the conditions described here, changes were further evaluated in a liquid culture exposed to endolysin LysH5. This analysis showed more evident changes in some of the genes identified by RNA-seq, which reinforced the idea that the transcriptional changes observed in the biofilm were indeed a result of endolysin exposure. 
